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(54) Apparatus and method for remotely controlling household appliances 



(57) An apparatus and method for remotely control- 
ling household appliances, wherein the household ap- 
pliances are connected to a home network based on a 
power line and a network processor is installed in each 
of the household appliances, thereby enabling a house- 
hold appliance user to remotely control the appliances 
from a place outside of his or her home as well as inside 
thereof. Further, information about all conditions of the 
household appliances can be displayed on a screen dis- 
playable one of the household appliances so that the 
user can recognize the operations of the appliances 
even during spare moments. Moreover, a low-price 
built-in server is installed in each of the household ap- 
pliances such that the corresponding appliance is as- 
signed a unique IP address simply over the Internet and 
controlled according to an external control command 
from the user. Furthermore, a home server is connected 
to each of the household appliances such that the cor- 
responding appliance receives a control command, sent 
from the user using a mobile terminal. Therefore, the 
user can control the household appliances even while 
in transit. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

[0001] The present invention relates in general to the 
remote control of household appliances, and more par- 
ticularly to an apparatus and method for remotely con- 
trolling household appliances, wherein a household ap- 
pliance user can control and monitor the household ap- 
pliances in his or her home from a remote place outside 
of the home. 

[0002] The present invention further relates to an ap- 
paratus and method for remotely controlling household 
appliances, wherein the household appliances are as- 
signed Internet protocol (IP) addresses overthe Internet 
in a simple manner so that they can be readily remotely 
controlled via the Internet. 

[0003] The present invention further relates to an ap- 
paratus and method for remotely controlling household 
appliances, wherein a user can control the household 
appliances using a mobile terminal while in motion as 
well as using the Internet and a home network. 

Description of the Prior Art 

[0004] It is common practice that household applianc- 
es are set to perform only functions suitable for their re- 
spective purposes independently of the other applianc- 
es. Recently, techniques associated with the remote 
control of household appliances by a user have been 
developed continuously. 

[0005] It is common that the remote control of house- 
hold appliances is carried out through wired/wireless 
communication means. This generalized remote control 
technique is disadvantageous in that a user cannot rec- 
ognize the current state of each household appliance 
and help operating each appliance one-sidedly. 
[0006] In order to overcome such problems, a variety 
of efforts have recently been made to control household 
appliances in a wired or wireless communication man- 
ner using the Internet and communication equipment 
being rapidly developed. 

[0007] The Internet was initially used for military and 
scientific purposes by a limited number of specialists. 
Thereafter, owing to the development of techniques re- 
lated to the Internet and the easier access to the Inter- 
net, the number of Internet users has continuously in- 
creased, so the Internet related techniques have been 
rapidly developed. The Internet is currently used in a va- 
riety of fields, such as education, economic activities, 
information acquisition, etc., all over the world. 
[0008] However, for connection of household appli- 
ances to the Internet, a variety of equipment must be 
installed and maintained at a great cost For example, 
a plurality of household appliances must be assigned IP 
addresses for access to the Internet. To this end, a 



skilled user is required to perform a sequence of oper- 
ations to manage each household appliance and initially 
assign it an IP address. 

[0009] Moreover, in case of controlling household ap- 
pliances using the Internet or communication equip- 
ment, a user, from a remote place outside of his or her 
home, cannot recognize information about theoperation 
and other conditions of each of the household applianc- 
es and thus check such conditions. 
[001 0] In other words, a user can check all conditions 
of household appliances controllable via the Internet on- 
ly after personally moving to a space in his or her home 
where each of the household appliances or a personal 
computer (PC) capable of controlling it is located, there- 
by actually giving no great convenience to the user. 

SUMMARY OF THE INVENTION 

[0011] Therefore, the present invention has been 
made in view of the above problems, and it is an object 
of the present invention to provide an apparatus and 
method for remotely controlling household appliances, 
wherein a household appliance user can control and 
monitor the household appliances over a power line 
from a remote place outside of his or her home at any 
time. 

[0012] It is another object of the present invention to 
provide an apparatus and method for remotely control- 
ling household appliances, wherein the household ap- 
pliances are assigned IP addresses, respectively, and 
a user calls the IP addresses of the household applianc- 
es over an external communication network to gain ac- 
cess to the appliances, thereby enabling the user to, 
from even a remote place outside of his or her home, 
control the household appliances in the home and rec- 
ognize information regarding the operations and other 
conditions of the appliances. 

[001 3] It is yet another object of the present invention 
to provide an apparatus and method for remotely con- 
trolling household appliances, wherein, when a fault oc- 
curs in a specific one of the household appliances ca- 
pable of exchanging data with an external communica- 
tion network, information regarding the fault can be au- 
tomatically transferred to a service center and a user 
can transfer a control command to the specific house- 
hold appliance through a mobile terminal from a remote 
place outside of his or her home. 
[0014] In accordance with one aspect of the present 
invention, the above and other objects can be accom- 
plished by the provision of an apparatus for remotely 
controlling household appliances, comprising a first net- 
work processor for performing remote communication 
with an external Internet network to receive external re- 
mote control information therefrom, the first network 
processor being connected to a home network to trans- 
mit the received remote control information to an asso- 
ciated one of the household appliances and receive in- 
formation regarding a current state of each of the house- 
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hold appliances to transmit the received state informa- 
tion to the external Internet network; and a plurality of 
second network processors each connected between 
the output of the first network processor and the input 
of an associated one of the household appliances via a 5 
power line for receiving the remote control information 
from the first network processor and transmitting the 
state information of the associated household appliance 
to the first network processor. 

[0015] In accordance with another aspect of the 
present invention, there is provided an apparatus for re- 
motely controlling at least one household appliance, 
comprising a built-in Web server installed in the house- 
hold appliance for assigning an Internet protocol (IP) ad- 
dress to the household appliance and extracting control 
information associated with the assigned IP address 
from a control signal sent through an external commu- 
nication network; and a household appliance control unit 
for controlling the entire operation of the household ap- 
pliance according to the control information extracted by 
the built-in Web server. 

[0016] In accordance with a further aspect of the 
present invention, there is provided a method for re- 
motely controlling at least one household appliance, 
comprising the steps of a) allowing a user to call an IP 
address of the household appliance over an Internet 
network to control the appliance; b) running a program 
for control of the household appliance in a personal 
computer of the user; c) allowing the user to enter a con- 
trol command for the household appliance according to 
the program run at the step b); d) controlling the house- 
hold appliance in response to the control command en- 
tered at the step c); and e) transmitting information 
about the entire operation of the household appliance 
controlled at the step d) to the user so that he or she can 
recognize it. 

[0017] In accordance with a further aspect of the 
present invention, there is provided a method for re- 
motely controlling at least one household appliance, 
comprising the steps of a) constructing a service provid- 
er for storing a MAC address, assigned to the household 
appliance upon being manufactured and sold, and as- 
signing an IP address to the appliance on the basis of 
the stored MAC address; b) allowing the service provid- 
er constructed at the step a) to, when the household ap- 
pliance is connected to an external communication net- 
work, sense a MAC address of the appliance and deter- 
mine whether the appliance requests an IP address as- 
signment; c) allowing the service provider to compare 
the MAC address sensed at the step b) with the MAC 
address stored at the step a) if it is determined at the 
step b) that the appliance requests the IP address as- 
signment; and d) allowing the service provider to assign 
an IP address to the household appliance if the sensed 
MAC address is determined to be the same as the 
stored MAC address from the result compared at the 
step c), and to return to the step b) if the sensed MAC 
address is determined not to be the same as the stored 



MAC address. 

[0018] In accordance with another aspect of the 
present invention, there is provided an apparatus for re- 
motely controlling at least one household appliance, 
comprising a household appliance microcomputer for 
controlling the operations of various components in the 
household appliance, checking operating states of the 
components and generating fault/repair information in 
accordance with the checked results; a network proces- 
sor for communicating with the household appliance mi- 
crocomputer and calling a repair service over an I ntemet 
network upon receiving the fault/repair information from 
the microcomputer; and a communication controller 
connected between the household appliance micro- 
computer and the network processor for performing a 
communication processing function and signal coupling 
function therebetween. 

[0019] In accordance with yet another aspect of the 
present invention, there is provided a method for re- 
motely controlling at least one household appliance, 
comprising the steps of a) controlling the operations of 
various components in the household appliance, check- 
ing operating states of the components and generating 
fault/repair information upon occurrence of a fault in the 
appliance; b) performing a communication processing 
function and a signal coupling function to generate an 
automatic service call according to the fault/repair infor- 
mation generated at the step a); c) gaining access to a 
service center over an Internet network using a unique 
identification code and transmitting fault/repair records 
to the service center; and d) allowing the service center 
to receive the transmitted fault/repair records if the 
unique identification code is valid and then to display a 
reception acknowledgement message containing a visit 
time of a repairman and the degree of the fault. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The above and other objects, features and ad- 
vantages of the present invention will be more clearly 
understood from the following detailed description taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a block diagram showing the construction 
of a remote household appliance control apparatus 
in accordance with a first embodiment of the 
present invention; 

Fig. 2 is a detailed block diagram of communication 
modules in Fig. 1 ; 

Fig. 3 is a block diagram showing the construction 
of a remote household appliance control apparatus 
in accordance with a second embodiment of the 
present invention; 

Fig. 4 is a flowchart illustrating a washing machine 
control method in accordance with the second em- 
bodiment of the present invention; 
Fig. 5 is a flowchart illustrating a method for assign- 
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ing an IP address to a household appliance in ac- 
cordance with fhe second embodiment of the 
present invention; 

Fig. 6 is a block diagram showing the construction 
of a remote household appliance control apparatus 5 
in accordance with a third embodiment of the 
present invention; 

Fig. 7 is a flowchart illustrating a method for, through 
the remote household appliance control apparatus 
of Fig. 6, controlling a washing machine and receiv- 
ing fault/repair records of the washing machine; 
Fig. 8 is a view showing the construction of a house- 
hold appliance which is controlled through a mobile 
terminal in accordance with the third embodiment 
of the present invention; 

Figs. 9a and 9b are views showing the construction 
of a household appliance which is wirelessly con- 
trolled through a mobile terminal in accordance with 
the third embodiment of the present invention; and 
Fig. 10 is a view showing the construction of a 
household appliance which has a home server and 
is wirelessly controlled through a mobile terminal in 
accordance with the third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021 ] With reference to Fig. 1 , there is shown in block 
form the construction of a remote household appliance 
control apparatus in accordance with a first embodiment 
of the present invention. As shown in this drawing, the 
present remote household appliance control apparatus 
comprises a first network processor 10 for performing 
remote communication with an external Internet net- 
work to receive external remote control information 
therefrom. The first network processor 1 0 is connected 
to a home network to transmit the received remote con- 
trol information to an associated one of household ap- 
pliances and receive information regarding the current 
state of each of the household appliances to transmit 
the received state information to the external Internet 
network. A second network processor 20 is installed in 
each of the household appliances in such a mannerthat 
it is connected to the home network. The second net- 
work processor 20 is connected to the first network proc- 
essor 10 via a power line to receive the remote control 
information from the first network processor 10 and 
transmit the state information of the associated house- 
hold appliance to the processor 10. 
[0022] The first network processor 10 includes a 
transmitter/receiver module 11 provided at its output 
stage for performing information transmission and re- 
ception operations with the second network processor 
20 over the power line, and the second network proces- 
sor 20 includes a transmitter/receiver module 21 provid- 
ed at its input stage for performing information transmis- 
sion and reception operations with the first network 



processor 1 0 over the power line. 
[0023] The first network processor 1 0 further includes 
a network controller 12 for controlling the transmission 
and reception of the external remote control information 
and the state information of each of the household ap- 
pliances, and a network interface 13 for interfacing the 
network controller 1 2 to the external Internet network as 
each of the household appliances is connected to the 
first network processor 1 0 via the second network proc- 
essor 20, such that each of the household appliances 
communicates with the external Internet network. The 
first network processor 1 0 may preferably be an embed- 
ded communication control module. 
[0024] The second network processor 20 further in- 
cludes a communication module 22 for processing the 
remote control information received from the first net- 
work processor 1 0 and the state information of the as- 
sociated household appliance to be transmitted to the 
processor 10 and performing the same functions as 
those of the network controller 1 2 and network interface 
13 of the processor 10. The second network processor 

20 may preferably be an embedded communication 
control module. 

[0025] In that the transmitter/receiver modules 1 1 and 

21 in the first and second network processors 10 and 
20 are interconnected via the power line, a user of the 
household appliances can remotely control the appli- 
ances over the power line in even a place outside of his 
or her home. That is, the second network processors 20 
installed respectively in the household appliances A and 
B are interconnected via the power line, thus setting up 
a network environment of serial communication. Then 
in the first network processor 1 0, the network interface 
13 interfaces the household appliances A and B to the 
external Internet network, and the network controller 12 
controls the appliances according to remote control in- 
formation received from the external Internet network. 
[0026] In more detail, the first network processor 10 
transmits the remote control information received from 
the external Internet network to the transmitter/receiver 
modules 21 in the second network processors 20 via its 
transmitter/receiver module 11 and the power line. 
Then, the communication modules 22 in the second net- 
work processors 20 process and analyze the remote 
control information transmitted from the first network 
processor 10, thereby enabling the remote control op- 
eration to be performed for only a household appliance 
matched with a product name based on the analyzed 
results. 

[0027] Upon receiving the remote control information 
from the processor 10, the second network processor 
20 in the associated household appliance generates a 
transmission acknowledgement message and transmits 
the generated message to the first network processor 
1 0 via its transmitter/receiver module 21 . Subsequently, 
the first network processor 10 transmits the transmis- 
sion acknowledgement message from the second net- 
work processor20 over the external Internet networkto 
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the user who has entered the remote control information 
for the associated household appliance. As a result, the 
user can recognize that the remote control information 
has been accurately transmitted to a desired household 
appliance. 

[0028] In the first embodiment, the communication 
modules 22 in the second network processors 20 are 
connected directly to a network constructed among the 
household appliances using the power line, in order to 
generate information about operating states of the as- 
sociated household appliances and user notification in- 
formation according to characteristics of the appliances. 
In this connection, a screen display communication 
module 23 is installed in the second network processor 
20 of a screen displayable one of the household appli- 
ances to collect the operating state information and user 
notification information generated by the communica- 
tion modules 22, analyze the collected information and 
display the analyzed results on a screen of the display- 
able household appliance to provide a visual indication 
thereof to the user. 

[0029] Each of the communication modules 22 in- 
cludes, as shown in Fig. 2, an insulation transformer 22a 
for performing a signal transformation operation to 
smooth the flow of information between the associated 
household appliance and the power line, and a signal 
processor 22b for generating the operating state infor- 
mation of the associated household appliance and user 
notification information according to the characteristics 
of the appliance, appending a unique code assigned to 
the associated household appliance to the generated 
operating state information and user notification infor- 
mation, transmitting the resulting information through 
the insulation transformer 22a, receiving the remote 
control information through the insulation transformer 
22a, extracting the unique code from the received re- 
mote control information and then processing the re- 
mote control information. 

[0030] The screen display communication module 23 
includes, as shown in Fig. 2, an insulation transformer 
23a for performing a signal transformation operation to 
smooth the flow of information between the associated 
household appliance and the power line, and a signal 
processor 23b for generating the operating state infor- 
mation of the associated household appliance and user 
notification information according to the characteristics 
of the appliance, appending a unique code assigned to 
the associated household appliance to the generated 
operating state information and user notification infor- 
mation, transmitting the resulting information through 
the insulation transformer 23a, receiving the remote 
control information through the insulation transformer 
23a, extracting the unique code from the received re- 
mote control information and then processing the re- 
mote control information. The signal processor 23b is 
further adapted to collect the operating state information 
and user notification information generated by the com- 
munication modules 22 through the insulation trans- 
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former 23a and extract the unique codes assigned re- 
spectively to the household appliances associated with 
the modules 22 from the collected information. The 
screen display communication module 23 further in- 

5 eludes a display controller 23c for converting the oper- 
ating state information and user notification information 
collected by the signal processor 23b into text data and 
displaying the converted text data on the screen accord- 
ing to the unique codes extracted by the processor 23b. 

io The screen display communication module 23 further 
includes means for analyzing the user notification infor- 
mation and flickering the text data displayed on the 
screen or varying the color thereof if the analyzed result 
indicates an urgent situation, thereby enabling the user 

is to recognize the urgent situation. 

[0031] The communication modules 22 and screen 
display communication module 23 are installed respec- 
tively in household appliances at home, such as a re- 
frigerator, microwave oven, washing machine, TV, etc., 

20 in such a manner that they are interconnected via the 
power line. 

[0032] For example, in the communication module 22 
installed in the washing machine in Fig. 2, the signal 
processor 22b generates information regarding an op- 

25 erating state of the washing machine and user notifica- 
tion information according to characteristics of the ma- 
chine, appends a unique code assigned to the washing 
machine to the generated operating state information 
and user notification information and transmits the re- 

30 suiting information to the power line through the insula- 
tion transformer 22a. 

[0033] Thereafter, in the screen display communica- 
tion module 23 installed in the TV, the signal processor 
23b collects operating state information and user notifi- 
es cation information, transmitted from various household 
appliances via the power line, through the insulation 
transformer 23a, extracts unique codes assigned re- 
spectively to the household appliances from the collect- 
ed information and transfers the extracted unique codes 
40 and the collected information to the display controller 
23c. The display controller 23c converts the operating 
state information and user notification information col- 
lected by the signal processor 23b into text data and dis- 
plays the converted text data on the lower part of a 
45 screen of the TV according to the unique codes extract- 
ed by the processor 23b. 

[0034] At this time, the screen display communication 
module 23 analyzes the user notification information 
and flickers the text data displayed on the screen or var- 

so jes the color thereof if the analyzed result indicates an 
urgent situation. Therefore, while watching the TV, the 
user can operate the household appliances and easily 
recognize an operating state of the washing machine, 
an indoor temperature of the refrigerator, an operating 

55 state of the microwave oven, etc., from texts displayed 
on the lower part of the TV screen. 
[0035] With reference to Fig. 3, there is shown in block 
form the construction of a remote household appliance 
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control apparatus in accordance with a second embod- 
iment of the present invention. As shown in this drawing, 
the remote household appliance control apparatus com- 
prises a built-in Web server 30 installed in a household 
appliance for assigning an Internet protocol (IP) address 5 
to the household appliance and extracting control infor- 
mation associated with the assigned IP address from a 
control signal sent through an external communication 
network, and a household appliance control unit 40 for 
controlling the entire operation of the household appli- 10 
ance according to the control information extracted by 
the built-in Web server 30. 

[0036] The built-in Web server 30 includes a commu- 
nication interface 31 for interfacing the household appli- 
ance to the external communication network, a commu- « 
nication controller 32 for receiving the control signal 
through the communication interface 31 and extracting 
the control information from the received control signal, 
and a communication memory 33 for storing a program 
for processing the control information extracted by the 20 
communication controller 32 and transferring the proc- 
essed control information to the household appliance. 
[0037] The communication interface 31 may prefera- 
bly be provided with an Ethernet controller for authenti- 
cating and managing, for example, a washing machine 25 
control signal sent through an Internet network. In the 
present embodiment, the communication interface 31 
includes a transformer 31a connected to the external 
communication network through a registered jack (RJ)- 
45 for access to the Internet, for performing a signal 30 
transformation operation such that the control informa- 
tion is extracted from the control signal sent through the 
external communication network. 
[0038] The communication memory 33 may prefera- 
bly be a flash memory. The communication controller 32 35 
controls the interface to the external communication net- 
work by the communication interface 31 and processes 
communication protocols, such as an Internet protocol 
(IP), Internet control message protocol (ICMP), trans- 
mission control protocol (TCP) and Hypertext Transfer 40 
Protocol (HTTP), at high speed, according to a graphic 
user interface (GUI) program and Java program stored 
in the communication memory 33. 
[0039] Different programs may be stored in the com- 
munication memory 33 according to the types of house- 45 
hold appliances where the built-in Web server 30 is in- 
stalled. Additional programs may be stored in the com- 
munication memory 33 to control the communication in- 
terface or process the control information in response 
to a request from the user. so 
[0040] The household appliance control unit 40 in- 
cludes drive means for driving the household appliance 
as needed. For example, the drive means may be pro- 
vided with a relay 41 or triac 42 for operating a lamp or 
curtain at home under control of the user in a remote 55 
place outside of his or her home, and a switch 43 for 
controlling the relay 41 or triac 42 according to external 
control information. 



[0041] In case the user enters a control signal capable 
of controlling a lamp or curtain in his or her home, which 
is a household appliance assigned an IP address by the 
built-in Web server 30, over an external communication 
network, or Internet network, the Web server 30 extracts 
control information associated with the assigned IP ad- 
dress from the entered control signal and transfers the 
extracted control information to the household appli- 
ance control unit 40 such that the control unit 40 controls 
the household appliance according to the control infor- 
mation. 

[0042] The household appliance control unit 40 gen- 
erates information about the operation of the household 
appliance and transfers the generated information to the 
communication controller 32 in the built-in Web server 
30, which in turn transmits the operation information of 
the appliance to the user through the communication in- 
terface 31 and external communication network. 
[0043] In the second embodiment, the remote house- 
hold appliance control apparatus further comprises a 
display processor 50 for displaying information about 
the entire operation of the household appliance, control- 
led by the household appliance control unit 40 according 
to the control information extracted by the built-in Web 
server 30. 

[0044] The display processor 50 includes a key input - 
unit 51 (for example, a touch screen) for inputting a key 
command signal according to a user's key operation, a 
liquid crystal display (LCD) panel 52 for displaying infor- 
mation about the entire operation of the household ap- 
pliance controlled according to the key command signal 
inputted by the key input unit 51 and the control infor- 
mation extracted by the Web server 30, and a micro- 
computer 53 for processing the operation information of 
the household appliance and displaying the processed 
information on the LCD panel 52. 
[0045] For example, assume that the household ap- 
pliance control unit 40 controls a washing machine as a 
household appliance. In this case, the control unit 40 
controls a motor 45, which is washing machine drive 
means, according to the control information transferred 
from the built-in Web server 30. While controlling the 
washing machine, the control unit 40 senses the entire 
operation of the washing machine through a sensor 46 
and generates information regarding the sensed oper- 
ation. 

[0046] The microcomputer 53 in the display processor 
50 processes the information generated by the house- 
hold appliance control unit 40 such that it is displayable 
on the LCD panel 52. The microcomputer 53 then dis- 
plays the processed information on the LCD panel 52. 
In addition to the information regarding the entire oper- 
ation of the washing machine controlled according to the 
control information transferred from the built-in Web 
server 30, the microcomputer 53 displays the trans- 
ferred control information directly on the LCD panel 52. 
[0047] Further, the information about the entire oper- 
ation of the washing machine displayed on the LCD pan- 
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el 52 is processed by the communication controller 32 
in the built-in Web server 30 and then sent to the exter- 
nal user via the communication interface 31 . As a result, 
the external user can check the information regarding 
the entire operation of the washing machine through a 
main screen picture of a computer in which he or she 
has entered the control command to transmit the control 
signal to the built-in Web server 30. 
[0048] Fig. 4 is a flowchart illustrating a method for 
controlling a washing machine using the remote house- 
hold appliance control apparatus with the above-stated 
construction in accordance with the second embodi- 
ment of the present invention. 

[0049] At the first step S1 , an IP address is assigned 
to the washing machine and a GU I program or Java pro- 
gram is set in the machine for the process of control in- 
formation for the machine, received over an external 
communication network. 

[0050] At the second step S2, a user of the washing 
machine gains access to the Internet through a PC and 
calls the IP address assigned to the washing machine 
at the above first step S1 to access the machine. If the 
washing machine is accessed by the user, then the set 
program runs in the PC to enter a control command in 
the machine. 

[0051 ] A determination is made at the third step S3 as 
to whether the user has entered a control command for 
the washing machine at the above second step S2. 
[0052] Upon determining at the above third step S3 
that the user has entered the control command, a wash- 
ing machine control signal containing the entered con- 
trol command is transmitted to the washing machine at 
the fourth step S4. 

[0053] At the fifth step S5, the washing machine con- 
trol information, or the control command, is extracted 
from the control signal transmitted at the above fourth 
step S4 and the washing machine is controlled in oper- 
ation according to the extracted control information. 
[0054] On the other hand, in the case where it is de- 
termined at the above third step S3 that the user has 
entered no control command for the washing machine, 
or after the washing machine is controlled in operation 
at the above fifth step S5, the entire operation of the 
machine is sensed at the sixth step S6. 
[0055] Then , information about the entire operation of 
the washing machine sensed at the sixth step S6 is gen- 
erated at the seventh step S7. 

[0056] At the eighth step S8, the information generat- 
ed at the above seventh step S7 is processed by the 
built-in Web server such that it is transmittable via the 
external communication network, and then transmitted 
to the user over the external communication network. 
As a result, the transmitted information is displayed on 
a monitor of the PC or a display panel of the washing 
machine so that it can be checked by the user. 
[0057] Besides, in the remote household appliance 
control apparatus of the second embodiment, the com- 
munication interface 31 further includes an address 



memory 31b for storing MAC address information for 
identification of household appliances and I P addresses 
assigned respectively to the appliances through the 
built-in Web server 30 on the basis of the MAC address 
s information. The remote household appliance control 
apparatus further comprises a service provider 35 for 
assigning the IP addresses respectively to the house- 
hold appliances on the basis of the MAC address infor- 
mation of the appliances stored in the addresses mem- 
10 ory 31 b. As long as the user recognizes a MAC address 
and IP address of a desired household appliance, he or 
she can remotely control the household appliance over 
the Internet and external communication network at any 
place all over the world. 
15 [0058] Each household appliance is assigned a MAC 
address when it is manufactured. The MAC address is 
a 48-bit address composed of the first-half 24 bits indic- 
ative of a company number and the latter-half 24 bits 
indicative of an inherent number of the household appli- 
20 ance. In this regard, the MAC address is inherent infor- 
mation assigned to only one household appliance in the 
world. An IP address is a physical network address as- 
signed for efficient routing on the Internet, which is com- 
posed of 32 bits. 
25 [0059] The service provider 35 is adapted to, when 
each household appliance is connected to the external 
communication network via the built-in Web server 30, 
sense each MAC address stored in the address memory 
31b in the Web server 30 and assign an IP address to 
30 each appliance on the basis of the sensed MAC ad- 
dress. 

[0060] In more detail, when household appliances are 
manufactured, corresponding MAC addresses are 
stored in the household appliances, and the service pro- 
35 vider 35 is constructed to assign IP addresses respec- 
tively to the appliances. In response to a request from 
the user or when a certain household appliance is con- 
nected to the external communication network, the serv- 
ice provider 35 recognizes a MAC address of the con- 
40 nected household appliance and determines whether 
the appliance has been assigned an IP address. 
[0061] It should be noted that the service provider 35 
prestores MAC addresses of household appliances to 
which IP addresses are to be assigned. In this connec- 
ts tion, the service provider 35 senses a MAC address of 
the connected household appliance and assigns an IP 
address to the appliance only when the sensed MAC 
address is the same as a prestored MAC address. 
[0062] Thereafter, the IP address assigned to the 
so household appliance is stored in the address memory 
31b having the MAC address prestored therein. As a 
result, the built-in Web server 30 extracts control infor- 
mation associated with the household appliance from a 
control command, entered by the user over the external 
55 communication network, on the basis of the IP address 
assigned to the appliance and then transfers the extract- 
ed control information to the appliance so that the appli- 
ance can be controlled in operation according to that 
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control information. 

[0063] Fig. 5 is a flowchart illustrating a method for 
assigning an IP address to a household appliance in ac- 
cordance with the second embodiment of the present 
invention. s 
[0064] First, at the eleventh step S11 , a service pro- 
vider is constructed to store information about a MAC 
address assigned to a manufactured and sold house- 
hold appliance, sense a MAC address of the appliance 
when the appliance is connected to an external commu- 
nication network, and assign an IP address to the appli- 
ance on the basis of the sensed MAC address. 
[0065] At the twelfth step S12, in response to a re- 
quest from the user or when the household appliance is 
connected to the external communication network, the 
service provider constructed at the above eleventh step 

5 1 1 senses a MAC address of the connected household 
appliance and determines whether the appliance re- 
quests an IP address assignment under the condition 
that it is assigned no IP address. 
[0066] Upon determining at the above twelfth step 

512 that the household appliance requests the IP ad- 
dress assignment, the service provider determines at 
the thirteenth step S13 whether the MAC address 
sensed at the twelfth step S1 2 is the same as that stored 
at the above eleventh step S11 . 

[0067] Where the sensed MAC address is determined 
to be the same as the stored MAC address at the above 
thirteenth step S13, the service provider assigns a 
unique IP address to the household appliance and 
stores the assigned IP address in an address memory, 
at the fourteenth step S1 4. Therefore, the household ap- 
pliance is externally identifiable when it is connected to 
the external communication network. 
[0068] On the other hand, in the case where it is de- 
termined at the above thirteenth step S13 that the 
sensed MAC address is not the same as the stored MAC 
address, the service provider assigns no IP address to 
the household appliance and then returns to the above 
twelfth step S12. 

[0069] Fig. 6 is a block diagram showing the construc- 
tion of a remote household appliance control apparatus 
in accordance with a third embodiment of the present 
invention. As shown in this drawing, the remote house- 
hold appliance control apparatus comprises a house- 
hold appliance microcomputer 60 for controlling the op- 
erations of various components in a household appli- 
ance, checking operating states of the components and 
generating fault/repair information in accordance with 
the checked results, a network processor 70 for com- 
municating with the household appliance microcomput- 
er 60 and calling a repair service over an Internet net- 
work upon receiving the fault/repair information from the 
microcomputer 60, and a communication controller 80 
connected between the household appliance micro- 
computer 60 and the network processor 70 for perform- 
ing a communication processing function and signal 
coupling function therebetween. 



[0070] The household appliance microcomputer 60 
includes a key input unit 61 for inputting a key command 
signal according to a user's key operation, a main mi- 
crocomputer 63 for controlling the operations of the var- 
ious components in the household appliance in re- 
sponse to the key command signal inputted by the key 
input unit 61 or external control information transferred 
from the network processor 70, checking the operating 
states of the components and generating the fault/repair 
information upon detecting a fault as a result of the 
checking, a motor driver 65 for driving household appli- 
ance drive means M under the control of the main mi- 
crocomputer 63, a display unit 67 for displaying the op- 
erating states of the components under the control of 
the main microcomputer 63, and a buzzer 69 for gener- 
ating a specific sound according to a specific operating 
state of the household appliance. Provided that the third 
embodiment of the present invention is applied to a 
washing machine, the drive means M will be a motor. 
[0071] The network processor 70 includes a network 
interface 71 for interfacing the household appliance to 
the Internet network, and a network controller 72 for 
communicating with the household appliance micro- 
computer 60 via the communication controller 80, call- 
ing a service center 75 for the repair service upon re- 
ceiving the fault/repair information from the microcom- 
puter 60, and transmitting and receiving a variety of in- 
formation over the Internet network. 
[0072] The communication controller 80 includes a 
pair of serial communication processors 81 and 83 con- 
nected respectively to the network processor 70 and 
household appliance microcomputer 60 for performing 
the communication processing function therebetween, 
and a power processor 85 connected between the serial 
communication processors 81 and 83 for performing a 
power ON/OFF function to prevent a mismatch between 
a power line and a signal line. 

[0073] Fig. 7 is a flowchart illustrating a method for, 
through the remote household appliance control appa- 
ratus of Fig. 6, controlling a washing machine and re- 
ceiving fault/repair records of the washing machine. 
[0074] First, at the twenty-first step S21 , the house- 
hold appliance microcomputer generates the fault/re- 
pair information upon occurrence of a fault in the wash- 
ing machine. 

[0075] At the twenty-second step S22, the communi- 
cation controller performs the communication process- 
ing function and signal coupling function between the 
household appliance microcomputer and the network 
processor such that the network processor generates 
an automatic service call according to the fault/repair 
information generated at the above twenty-first step 
S21. 

[0076] At the twenty -third step S23, the network proc- 
essor gains access to the service center over the Inter- 
net network using a unique identification code, thereby 
automatically calling the service center for the repair 
service. 
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[0077] At the twenty-fourth step S24, the service cent- 
er determines whether the reception of fault/repair 
records is requested. Upon determining that the fault/ 
repair record reception is not requested, the service 
center checks the reception request continuously. How- 5 
ever, where the fault/repair record reception is deter- 
mined to be requested, the service center determines 
at the twenty-fifth step S25 whether the unique identifi- 
cation code from the network processor is valid. 
[0078] In the case where it is determined at the above 
twenty-fifth step S25 that the unique identification code 
from the network processor is valid, the service center 
receives the fault/repair records from the washing ma- 
chine and determines at the twenty-sixth step S26 
whether the record reception has been completed. 
[0079] If the fault/repair record reception has been 
completed at the above twenty-sixth step S26, the serv- 
ice center sends an acknowledgement message to the 
washing machine at the twenty-seventh step S27. At 
this time, the acknowledgement message may contain 
information regarding a visit time of a repairman or the 
degree of the fault such that the information is displayed 
on the washing machine. 

[0080] At the twenty-eighth step S28, the household 
appliance microcomputer determines whether the send- 
ing of the acknowledgement message from the service 
center has been completed. In case the message send- 
ing has been completed, the household appliance mi- 
crocomputer ends the remote fault diagnosis process. 
However, where the message sending has not been 
completed, the microcomputer waits until it is completed 
and then ends the remote fault diagnosis process. 
[0081] Here, the above twenty-fourth to twenty-sixth 
steps S24 through S26 represent a reception path to the 
service center. Also, the service center stores the fault 
records of the washing machine corresponding to the 
unique identification code in a database. 
[0082] Also in the third embodiment of the present in- 
vention, as shown in Figs. 8, 9a and 10, the household 
appliance microcomputer 60 in the remote household 
appliance control apparatus is adapted to check the op- 
eration of the household appliance and generate infor- 
mation about the use of the appliance as a result of the 
checking, and the network processor is adapted to 
transmit and receive a variety of control information, 
containing the use information generated by the micro- 
computer 60, over the Internet network. The remote 
household appliance control apparatus further compris- 
es a communication terminal 100 for calling the house- 
hold appliance to transmit remote control information 
from the user to the appliance, and a communication 
service provider 1 05 for accommodating the user as a 
subscriber of the communication terminal 100 and 
transmitting the remote control information from the user 
to the household appliance with the communication con- 
troller. 

[0083] The communication service provider 1 05 may 
preferably be an Internet service provider (ISP). The 



service provider 1 05 is adapted to communicate with the 
subscriber of the communication terminal 100. Moreo- 
ver, the service provider 1 05 is connected to the network 
processor 70 of the household appliance to support the 
transmission of the remote control information from the 
user to the appliance through the communication termi- 
nal 100. 

[0084] As shown in Fig. 8, the communication termi- 
nal 1 00 and communication service provider 1 05 are in- 
terconnected wirelessly and the communication service 
provider 1 05 and household appliance are interconnect- 
ed via a wired cable. 

[0085] Alternatively, as shown in Fig. 9a, the commu- 
nication terminal 1 00 and communication service pro- 
vider 105 may be interconnected wirelessly and the 
communication service provider 1 05 and household ap- 
pliance may be interconnected wirelessly, too. 
[0086] For the wireless connection to the communi- 
cation service provider 1 05, the household appliance in- 
cludes, as shown in Fig. 9b, a radio antenna 91 for trans- 
mitting and receiving radio communication data, such 
as the user's remote control information, to/from the 
communication service provider 105, and a radio trans- 
mitter/receiver module 92 connected to the network in- 
terface 71 in the network processor 70 for processing 
the radio communication data transmitted and received 
between the radio antenna 91 and the network proces- 
sor 70. 

[0087] On the other hand, as shown in Fig. 1 0, under 
the condition that the communication terminal 100 and 
communication service provider 1 05 are interconnected 
wirelessly and the communication service provider 1 05 
and household appliance are also interconnected wire- 
lessly, the household appliance may include an antenna 
95, home server 96 and transmitter/receiver module 97 
instead of the radio antenna 91 and radio transmitter/ 
receiver module 92. 

[0088] The antenna 95 of the household appliance 
acts to transmit and receive radio communication data 
to/from the communication service provider. The home 
server 96 acts as a relay between the external Internet 
network and the home network to connect the radio 
communication data, transmitted and received through 
the antenna 95, to the home network. The transmitter/ 
receiver module 97 is connected to the household ap- 
pliance via a network transfer medium to transfer infor- 
mation between the home server 96 and the appliance. 
[0089] The network transfer medium may preferably 
be an Internet dedicated line, such as an asymmetric 
digital subscriber line (ADSL). 

[0090] A detailed description will hereinafter be given 
of the operation of the remote household appliance con- 
trol apparatus with the above-stated construction in ac- 
cordance with the third embodiment of the present in- 
vention. 

[0091] As long as the user subscribes to the specific 
communication service provider 105, he or she can re- 
motely control the washing machine using the commu- 
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nication terminal 100 with a dedicated line from a place 
outside of his or her home. At this time, the user gener- 
ates remote control information using the communica- 
tion terminal 100, and the communication service pro- 
vider 105 transmits the generated remote control infor- 
mation to the household appliance microcomputer 60 
via the network processor 70 and communication con- 
troller 80, so as to control the operation of the washing 
machine. 

[0092] Provided that the communication service pro- 
vider 105 is connected to the washing machine via the 
wired cable as shown in Fig. 8, it will transmit the remote 
control information from the user directly to the network 
processor 70. 

[0093] Alternatively, in case the communication serv- 
ice provider 105 transmits the remote control informa- 
tion from the user to the washing machine in the form of 
radio communication data as shown in Fig. 9b, the trans- 
mitted radio communication data is transferred to the 
network processor 70 via the radio antenna 91 and radio 
transmitter/receiver module 92. 

[0094] As another alternative, where the communica- 
tion service provider 1 05 transmits the remote control 
information from the user to the antenna 95 in the form 
of radio communication data as shown in Fig. 10, the 
transmitted radio communication data is received 
through the antenna 95 and then transferred to the 
home network via the home server 96. Thereafter, the 
communication data is transferred to the network proc- 
essor 70 via the home server 96, transmitter/receiver 
module 97 and network transfer medium. 
[0095] According to the present invention, an operat- 
ing system, operating system drive memory and display 
of the washing machine are omitted and the network 
processor 70 and communication controller 80 of the 
embedded type having the simple Internet network con- 
nection function are additionally provided in the washing 
machine, thereby enabling the reception of remote con- 
trol information sent from the user using the communi- 
cation terminal. 

[0096] Further, data can be transferred between the 
communication service provider 105 and the washing 
machine in a wired or wireless manner. In this specifi- 
cation, a wired technique and various wireless tech- 
niques employing the antennas 91 and 95, transmitter/ 
receiver modules 92 and 97 and home server 96 are 
disclosed. Other than those, a variety of wired or wire- 
less techniques may be implemented by providing sim- 
ple equipment in addition to such elements. 
[0097] As apparent from the above description, the 
present invention provides an apparatus and method for 
remotely controlling household appliances, wherein the 
household appliances are connected to a home network 
based on a power line and a network processor is in- 
stalled in each of the household appliances, thereby en- 
abling a household appliance user to remotely control 
the appliances from a place outside of his or her home 
as well as inside. Further, information about all condi- 



tions of the household appliances can be displayed on 
a screen displayable one of the household appliances 
so that the user can recognize the operations of the ap- 
pliances even during spare moments. Moreover, a low- 

5 price built-in server is installed in each of the household 
appliances such that the corresponding appliance is as- 
signed a unique IP address simply over the Internet and 
controlled according to an external control command 
from the user. Furthermore, a home server is connected 

10 to each of the household appliances such that the cor- 
responding appliance receives a control command, sent 
from the user using a mobile terminal. Therefore, the 
user can control the household appliances even while 
in motion. 

15 [0098] Although the preferred embodiments of the 
present invention have been disclosed for illustrative 
purposes, those skilled in the art will appreciate that var- 
ious modifications, additions and substitutions are pos- 
sible, without departing from the scope and spirit of the 

20 invention as disclosed in the accompanying claims. 



Claims 

25 1. An apparatus for remotely controlling household 
appliances, comprising: 

a first network processor for performing remote 
communication with an external Internet net- 

30 work to receive external remote control infor- 

mation therefrom, said first network processor 
being connected to a home network to transmit 
the received remote control information to an 
associated one of said household appliances 

35 and receive information regarding a current 

state of each of said household appliances to 
transmit the received state information to said 
external Internet network; and 
a plurality of second network processors each 

40 connected between the output of said first net- 

work processor and the input of an associated 
one of said household appliances via a power 
line for receiving said remote control informa- 
tion from said first network processor and trans- 

45 mining the state information of the associated 

household appliance to said first network proc- 
essor. 

2. The apparatus as set forth in Claim 1 , wherein said 
so first network processor includes a transmitter/re- 
ceiver module provided at its output stage for per- 
forming information transmission and reception op- 
erations with said second network processors over 
said power line, and each of said second network 
55 processors includes a transmitter/receiver module 
provided at its input stage for performing informa- 
tion transmission and reception operations with 
said first network processor over said power line. 
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The apparatus as set forth in Claim 1 , wherein each 
of said second network processors includes a com- 
munication module installed in the associated 
household appliance and connected directly to said 
home network constructed among said household 5 
appliances using said power line, for generating in- 
formation about an operating state of the associat- 
ed household appliance and user notification infor- 
mation according to characteristics of the associat- 
ed appliance. w 

The apparatus as set forth in Claim 3, wherein a 
specific one of said second network processors in- 
cludes a screen display communication module in- 
stalled in a screen displayable one of said house- is 
hold appliances for collecting the operating state in- 
formation and user notification information generat- 
ed by said communication modules, analyzing the 
collected information and displaying the analyzed 
results on a screen of the displayable household ap- 20 
pliance to provide a visual indication thereof to a us- 
er. 

The apparatus as set forth in Claim 3, wherein each 

of said communication modules includes: 25 

an insulation transformer for performing a sig- 
nal transformation operation to smooth the flow 
of information between the associated house- 
hold appliance and said power line; and 30 
a signal processor for generating the operating 
state information of the associated household 
appliance and user notification information ac- 
cording to the characteristics of the associated 
appliance, appending a unique code assigned 35 
to the associated household appliance to the 
generated operating state information and user 
notification information, transmitting the result- 
ing information through said insulation trans- 
former, receiving said remote control informa- *o 
tion through said insulation transformer, ex- 
tracting said unique code from the received re- 
mote control information and then processing 
said remote control information. 

45 

The apparatus as set forth in Claim 4, wherein said 
screen display communication module includes: 



an insulation transformer for performing a sig- 
nal transformation operation to smooth the flow so 
of information between said specific household 
appliance and said power line; and 
a signal processor for generating the operating 
state information of said specific household ap- 
pliance and user notification information ac- 55 11. 
cording to the characteristics of said specific 
appliance, appending a unique code assigned 
to said specific household appliance to the gen- 



erated operating state information and user no- 
tification information, transmitting the resulting 
information through said insulation transformer, 
receiving said remote control information 
through said insulation transformer, extracting 
said unique code from the received remote con- 
trol information and then processing said re- 
mote control information. 

7. The apparatus as set forth in Claim 6, wherein said 
screen display communication module further in- 
cludes means for analyzing said user notification in- 
formation and flickering information displayed on 
the screen or varying the color thereof if the ana- 
lyzed result indicates an urgent situation. 

8. An apparatus for remotely controlling at least one 
household appliance, comprising: 

a built-in Web server installed in said household 
appliance forassigning an Internet protocol (IP) 
address to said household appliance and ex- 
tracting control information associated with the 
assigned IP address from a control signal sent 
through an external communication network; 
and 

a household appliance control unit for control- 
ling the entire operation of said household ap- 
pliance according to the control information ex- 
tracted by said built-in Web server. 

9. The apparatus as set forth in Claim 8, wherein said 
built-in Web server includes: 

a communication interface for interfacing said 
household appliance to said external commu- 
nication network; 

a communication controller for receiving said 
control signal through said communication in- 
terface and extracting said control information 
from the received control signal; and 
a communication memory for storing a program 
for processing said control information extract- 
ed by said communication controller and trans- 
ferring the processed control information to 
said household appliance. 

10. The apparatus as set forth in Claim 9, wherein said 
communication interface includes a transformer for 
performing a signal transformation operation such 
that said control information is extracted from said 
control signal sent through said external communi- 
cation network. 



The apparatus as set forth in Claim 9, wherein said 
communication interface includes an address mem- 
ory for storing MAC address information for identi- 
fication of said household appliance and said IP ad- 
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dress assigned to said appliance through said built- 
in Web server on'the basis of the MAC address in- 
formation. 

12. The apparatus as set forth in Claim 11 , further com- 
prising a service provider for assigning said IP ad- 
dress to said household appliance on the basis of 
said MAC address information of said appliance 
stored in said addresses memory. 

13. The apparatus as set forth in Claim 12, wherein said 
service provider is adapted to prestore MAC ad- 
dresses of household appliances to which IP ad- 
dresses are to be assigned, and assign IP address- 
es to said household appliances only when they 
have the presto red MAC addresses. 

14. The apparatus as set forth in Claim 8, further com- 
prising: 

a display processor for displaying information 
about the entire operation of said household 
appliance, controlled by said household appli- 
ance control unit according to said control in- 
formation extracted by said built-in Web server. 

15. The apparatus as set forth in Claim 1 4, wherein said 
household appliance control unit is adapted to gen- 
erate the information about the entire operation of 
said household appliance controlled according to 
said control command and transfer the generated 
information to an external user via an communica- 
tion interface and external communication network. 

16. The apparatus as setforth in Claim 15, wherein said 
display processor includes: 

a key input unit for inputting a key command 
signal according to a user's key operation; 
a display panel for displaying the information 
about the entire operation of said household 
appliance controlled according to said key com- 
mand signal inputted by said key input unit and 
said control information extracted by said Web 
server; and 

a microcomputer for processing the operation 
information of said household appliance and 
displaying the processed information on said 
display panel. 

17. The apparatus as set forth in Claim 8, wherein said 
household appliance control unit includes: 

a relay for operating said household appliance; 
and 

a switch for turning on or off said relay accord- 
ing to said control information from said built-in 
Web server. 



18. The apparatus as set forth in Claim 8, wherein said 
household appliance control unit includes: 

a triac for operating said household appliance; 
s and 

a switch for turning on or off said triac according 
to said control information from said built-in 
Web server. 

10 19. A method for remotely controlling at least one 
household appliance, comprising the steps of: 

a) allowing a user to call an IP address of said 
household appliance over an Internet network 
to control said appliance; 

b) running a program for control of said house- 
hold appliance in a persona! computer of said 
user; 

c) allowing said user to enter a control com- 
mand for said household appliance according 
to said program run at said step b) ; 

d) controlling said household appliance in re- 
sponse to said control command entered at 
said step c); and 

e) transmitting information about the entire op- 
eration of said household appliance controlled 
at said step d) to said user so that he or she 
can recognize it. 

20. The method as set forth in Claim 1 9, wherein said 
step d) includes the step of, if said user enters no 
control command for said household appliance at 
said step c), transmitting information about a cur- 
rent state of said household appliance to said user 
so that he or she can recognize it. 

21. A method for remotely controlling at least one 
household appliance, comprising the steps of: 

a) constructing a service provider for storing a 
MAC address, assigned to said household ap- 
pliance upon being manufactured and sold, and 
assigning an IP address to said appliance on 
the basis of the stored MAC address; 

b) allowing said service provider constructed at 
said step a) to, when said household appliance 
is connected to an external communication net- 
work, sense a MAC address of said appliance 
and determine whether said appliance re- 
quests an IP address assignment; 

c) allowing said service provider to compare 
said MAC address sensed at said step b) with 
said MAC address stored at said step a) if it is 
determined at said step b) that said appliance 
requests the IP address assignment; and 

d) allowing said service provider to assign an 
IP address to said household appliance if said 
sensed MAC address is determined to be the 
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same as said stored MAC address from the re- 
sult compared at said step c), and to return to 
said step b) if said sensed MAC address is de- 
termined not to be the same as said stored 
MAC address. 

22. An apparatus for remotely controlling at least one 
household appliance, comprising: 

a household appliance microcomputer for con- 
trolling the operations of various components 
in said household appliance, checking operat- 
ing states of said components and generating 
fault/repair information in accordance with the 
checked results; 

a network processor for communicating with 
said household appliance microcomputer and 
calling a repair service over an Internet network 
upon receiving said fault/repair information 
from said microcomputer; and 
a communication controller connected be- 
tween said household appliance microcomput- 
er and said network processor for performing a 
communication processing function and signal 
coupling function therebetween. 

23. The apparatus as set forth in Claim 22, further com- 
prising a service center responsive to an automatic 
service call from said network processor for receiv- 
ing records of a fault of said household appliance 
and repairing the fault. 
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26. The apparatus as set forth in Claim 22, wherein said 
household appliance microcomputer is adapted to 
check the operation of said household appliance 
and generate information about the use of said ap- 
pliance as a result of the checking, and said network 
processor is adapted to transmit and receive a va- 
riety of control information, containing the use infor- 
mation generated by said microcomputer, over said 
Internet network. 

27. The apparatus as set forth in Claim 26, further com- 
prising: 

a communication terminal for calling said 
household appliance to transmit remote control 
information from a user to said appliance; and 
a communication service provider for accom- 
modating said user as a subscriber of said com- 
munication terminal and transmitting said re- 
mote control information from said user to said 
household appliance. 

28. The apparatus as set forth in Claim 27, wherein said 
communication service provider and said commu- 
nication terminal are interconnected via a wired ca- 
ble. 



29. The apparatus as set forth in Claim 27, wherein said 
communication service provider and said commu- 
30 nication terminal are interconnected in a wireless 
manner. 



24. The apparatus as setforth in Claim 22, wherein said 
network processor includes: 

a network interface for interfacing said house- 
hold appliance to said Internet network; and 
a network controller for communicating with 
said household appliance microcomputer via 
said communication controller, generating a 
predetermined service call upon receiving said 
fault/repair information from said microcomput- 
er, and transmitting and receiving a variety of 
information over said Internet network. 

25. The apparatus as setforth in Claim 22, wherein said 
communication controller includes: 

a pair of communication processors connected 
respectively to said network processor and 
household appliance microcomputer for per- 
forming said communication processing func- 
tion therebetween; and 

a power processor connected between said 
communication processors for performing a 
power ON/OFF function to prevent a mismatch 
between a power line and a signal line. 
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30. The apparatus as set forth in Claim 29, wherein said 
household appliance includes: 

a radio antenna for transmitting and receiving 
radio communication data to/from said commu- 
nication service provider; and 
a radio transmitter/receiver module for 
processing said radio communication data 
transmitted and received between said radio 
antenna and said network processor. 

31 . The apparatus as set forth in Claim 29, wherein said 
household appliance includes: 

a radio antenna for transmitting and receiving 
radio communication data to/from said commu- 
nication service provider; and 
a home server acting as a relay between said 
Internet network and a home network for con- 
necting said radio communication data, trans- 
mitted and received through said radio anten- 
na, to said home network; and 
a transmitter/ receiver module connected to 
said household appliance via network transfer 
media for transferring information between said 
home server and said appliance. 
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32. The apparatus as set forth in Claim 31 , wherein said 
network transfer media of said transmitter/receiver 
module include a power line and an Internet dedi- 
cated line, said Internet dedicated line being an 
asymmetric digital subscriber line. 5 

33. A method for remotely controlling at least one 
household appliance, comprising the steps of: 

a) controlling the operations of various compo- 10 
nents in said household appliance, checking 
operating states of said components and gen- 
erating fault/repair information upon occur- 
rence of a fault in said appliance; 

b) performing a communication processing 15 
function and a signal coupling function to gen- 
erate an automatic service call according to 
said fault/repair information generated at said 
step a); 

c) gaining access to a service center over an 20 
Internet network using a unique identification 
code and transmitting fault/repair records to 
said service center; and 

d) allowing said service center to receive, the 
transmitted fault/repair records if said unique 25 
identification code is valid and then to display 

a reception acknowledgement message con- 
taining information about a visit time of a repair- 
man and the degree of said fault. 
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